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Abstract. The presence of heavy metals in milk and milk products represents a high 
risk for human health and therefore monitoring of heavy metals is compulsory. The aim of the 
study was the evaluation of milk contamination with lead in nine surrounding localities of 
industrial area Baia Mare (0-60 km). Lead determination was carried out during 2007-2010 
period on 207 milk samples collected from free market or private households and originated 
from different localities situated at increasing distances from polluting source, Baia Mare 
industry (S.C. Romplumb S.A. and S.C. Cuprom Bucuresti/Baia Mare-branch). Lead was 
determined by mass spectrometer with inductive coupled plasma (ICP-MS) Perkin Elmer. The 
mean concentration of lead in milk was inversely but not significantly (p>0.05) correlated to 
the distance from the polluting source, lead levels decreasing significantly (p <0.05) only in 
samples from Baia Sprie (8 km) in 2008 and TăuŃii Magherăuş (10 km) in 2007-2009 period. 
Comparative to the control, unpolluted area (Sighetul MarmaŃiei), in samples from each 
location, each year, lead levels were significantly (more frequently p< 0.001) higher. Lead 
mean level presented a yearly not significant (p>0.05) up and down tendency in milk samples 
from either polluted or unpolluted areas. Mean annual lead level, excepting those in control, 
unpolluted area, over passed the maximum levels according to Commission Regulation (E.C.) 
1881/2006 (0.02 mg/kg) in each year and entire period with minimum 22% in 2010 and 
maximum 37% in 2007. 
 




Human and environment are inseparable entities: human existence depends on the 
environment, and the environment can be modified by anthropogenic activities. Pollution 
appeared due to these interrelations. The danger represented by pollution increases 
continuously enforcing upon urgent measures against it (Teusdea and Lungeanu, 1996). The 
residues from chemical industry, nonferrous metals, are the most important sources of 
chemical pollution, because they are spread and act on extended areas, even over the state 
borders (Brown, 2000; Falandysz, 1991; Hura, 1997). In this context, heavy metals represent 
a problem along trophic chain and represent a permanent risk for environment health. 
Lead is considered number one pollutant because of frequent poisoning in animals and 
an important public health problem (Younes et al., 1995). Lead poisoning is considered to be 
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one of the most difficult environmental health problems to control since it does not show any 
unique manifestation during its early stage. 
Lead, among other heavy metals, is one of the major pollutants in Baia Mare region 
where there is a specific industry, because of its cumulative effect with well known toxic 
effects. 
Milk and milk products are foods with major implications in man’s health. The 
presence of heavy metals in milk and milk products represent a high risk for human health 
and therefore monitoring of heavy metals is compulsory. Also, research concerning 
concentration levels of metals in milk and milk products are important for risk assessment for 
the consumer. National and international organisms are involved in contaminants evaluation 
to protect human health Environment health/quality and human health/life quality are of 
national and international interest. 
Taking into account the previous affirmation and due to the high pollution level in 
Baia Mare area, the present research was developed. Hence, the aim of the present study was 
to evaluate milk contamination with lead in industrial area Baia Mare. The objectives were: 
determination of lead level in milk collected from free market and private households and 
originated from different localities at increasing distances from the polluting source, Baia 
Mare industry (S.C. Romplumb S.A. and S.C. Cuprom Bucuresti/Baia Mare branch); lead 
level dynamics related to the distance from the polluting source (annual, and during the whole 
studied period 2007-2010. 
 
MATERIALS AND METHODS 
 
The evaluation of lead level in milk from Baia Maria area extended during 2007-2010 
period. Milk samples (n=207) were collected from free market and private households 
originating from different locations at increasing distances off the polluting source (SC 
RomplumbS.A. and S.C. Cuprom Bucuresti/Baia Mare branch): Ferneziu (Baia Mare suburb), 
Satu Nou de Sus (3 km), Groşi (5 .km), Mocira (5 km), Săsar (6 km), Recea (7 km), Baia 
Sprie (8 km), TăuŃii Măgherăuş (10 km) and Sighetul MarmaŃiei (60 km-control area). 
Lead concentration was determined by mass spectrometer with inductive coupled 
plasma (ICP-MS) Perkin Elmer model Elan DRC-e equipped with reaction cell, to remove 
polyatomic interferences created by plasma, after a preliminary mineralization in a 
mineralization oven, Multiwave 3000 type. 
The data were statistically analyzed by Anova Methods and Student t-test. 
 
RESULT AND DISCUTIONS 
 
Lead levels in milk samples around the polluting source area - Ferneziu, were 
inversely, not always significantly (p>0.05) correlated to the distance from the polluting 
source, lead levels decreasing significantly (p<0.05) only in samples from Baia Sprie (8km) in 
2008 and TăuŃii Magherăuş (10 km) in 2007-2009 period. Comparative to the control, 
unpolluted area, Sighetul MarmaŃiei, in samples from each location, each year, lead levels 
were significantly (more frequently p< 0.001) higher. 
The results concerning lead level dynamics in milk are summarized in Tab. 1 and Fig. 






Mean lead level (mg/kg) in milk during 2007-2010 period 
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M. L. – Maximum Level according to Commission Regulation (E.C.) nr.1881/ 2006; 
     ns – not significant; 
       * - significant (p<0.05); 
      **- highly significant (p<0.001); 
       /- significance comparative to control area; 
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Lead mean level (mg/kg) in milk samples from polluted (Baia Mare) and unpolluted (Sighetul 
MarmaŃiei) areas during 2007-2010 period  
  
Period 
2007 2008 2009 2010 
No. Area 
X±DS X±DS X±DS X±DS 
1. Polluted area 0,0274±0,0105 0,0244±0,0127 0,0250±0,011 0,0249±0,0130 
2. Unpolluted area 0,0044±0,030 0,0046±0,033 0,0040±0,030 0,0048±0,031 
3. Significance ** **/ns **/ns **/ns 
4. M.L. 0,02 0,02 0,02 0,02 
M.L.- Maximum Level according to Commission Regulation (E.C.) nr.1881/2006; 
   ns – not significant; 
    * - significant (p<0.05); 
   **- highly significant (p<0.001); 
    /- significance comparative to control area; 
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Fig. 2. Yearly mean lead level dynamics in milk from polluted area Baia Mare and unpolluted 
area (Sighetul MarmaŃiei) during 2007-2010 period 
 
Lead mean level presented a yearly not significant (p>0.05) up and down tendency in 
milk samples from neither polluted nor unpolluted areas. The annual mean level varied as 
follows: unpolluted area: 2008/2007:+4.54%, 2009/2008:-13.04%, 2010/2009:+20%; 
polluted area 2008/2007:-10.9%, 2009/2008:+2.45%, 2010/2009:-0.4%. Comparing mean 
lead level in milk samples from 2010 with 2007, an increase with 20% was registered in not 
polluted area and a decrease with 9.12% in polluted area. 
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Mean lead level, excepting those in control, unpolluted area, over passed the 
maximum levels according to Commission Regulation (E.C.) 1881/2006 in each year and 
entire period ( 2007: +37%, 2008:+22%, 2009:+25%, 2010:+24.5%). 
In this study, in polluted area, the obtained lead levels, were lower (0.0274-0.0249 
mg/kg), comparing to those of Boltea et. al., (2008), 0,24-2,84 mg/kg, in Baia Maria, and also 
lower than those of Swarrup et al., (2004), 0.84 mg/kg, near lead-zinc smelting factories in 
India, Patra et al., (2008), 0.85 mg/kg near lead-zinc smelting factories and steel 
manufacturing plant in India, Leonidis et al., (2010), 853 Gg/ml around a lead-zinc factory in 
Thesaloniki area, Bilandzic et al., (2010), 0.0587-0.0362 mg/kg in northern, respectively, in 
southern part of Croatia and Elham et al., (2011), 0.327 mg/kg (ranging between 0.135-0.614 
mg/kg) in Egypt .The lead level in the unpolluted area was comparable to levels determined in 
Romania by Grădinar (2011), 0,00452-0,00283 mg/kg, Florea et al., (2006), values ranging 





• The study concerning survey of milk contamination with lead in nine surrounding localities 
of industrial area Baia Mare (0-60 km) revealed lead mean concentration in milk inversely 
but not always significantly (p>0.05) correlated to distance away polluting source, lead 
levels decreasing significantly (p <0.05) only in samples from Baia Sprie (8 km) in 2008 
and TăuŃii Magherăuş (10 km) in 2007-2009 period. 
• Comparative to control, unpolluted area, Sighetul MarmaŃiei, in samples from each 
location from polluted areas, each year, lead levels were significantly (more frequently p< 
0.001) higher. 
• Lead mean level presented a yearly not significant (p>0.05) up and down tendency in milk 
samples from either polluted or unpolluted areas. 
• Mean annual lead level, excepting those in control, unpolluted area, over passed the 
maximum level according to Commission Regulation (E.C.) 1881/2006 (0.02 mg/kg) in 
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